Basic fibroblast growth factor stimulation of glial cells protects dopamine neurons from 6-hydroxydopamine toxicity: involvement of the glutathione system.
Neurotrophic factors have been shown to support the survival and promote the recovery of injured neurons both in vivo and in vitro. Here, we investigated whether glial cell line-derived neurotrophic factor (GDNF) and basic fibroblast growth factor (bFGF) could modify the damage to dopamine (DA) neurons in mesencephalic cultures caused by the neurotoxin 6-hydroxydopamine (6-OHDA). The data show that bFGF, but not GDNF, effectively protected DA neurons from 6-OHDA toxicity. Because bFGF is a glial mitogen, whereas GDNF is not, we tested whether glial cells participated in bFGF neuroprotection. Inhibition of glial cell proliferation completely prevented the protective effect of bFGF. Because oxidative events have been associated with 6-OHDA-induced damage, we examined the levels of glutathione (GSH) in control and bFGF-treated cultures. Cultures treated with bFGF had higher levels of GSH, which increased even further in response to 6-OHDA exposure. Control cultures failed to up-regulate GSH levels after 6-OHDA, suggesting a relationship between increased GSH levels and protection from 6-OHDA. Inhibition of glial cell proliferation prevented the rise in GSH in bFGF-treated cultures and abolished the increase after 6-OHDA treatment. Protection from 6-OHDA by bFGF was also diminished when GSH levels were decreased by the GSH synthesis inhibitor L-buthionine sulfoximine. Our study shows that stimulation of glial cells by bFGF allows the up-regulation of antioxidant defenses and supports cell survival during oxidative stress.